SUMMARY A man with long-standing pernicious anaemia developed multiple gastric carcinoid tumours with a background of diffuse enterochromaffin-like cell hyperplasia. There is evidence that enterochromaffin-like cells synthesise and store histamine and that their proliferation is stimulated by high serum gastrin levels. Gastric carcinoid tumours can be difficult to differentiate from the more common adenocarcinomas and may be a more frequent complication of pernicious anaemia than is currently recognised.
SUMMARY A man with long-standing pernicious anaemia developed multiple gastric carcinoid tumours with a background of diffuse enterochromaffin-like cell hyperplasia. There is evidence that enterochromaffin-like cells synthesise and store histamine and that their proliferation is stimulated by high serum gastrin levels. Gastric carcinoid tumours can be difficult to differentiate from the more common adenocarcinomas and may be a more frequent complication of pernicious anaemia than is currently recognised.
Carcinoid tumours of the stomach are rare and account for 4-5 % of all gastrointestinal tract carcinoids.'2 They are seldom associated with the carcinoid syndrome3 and present with pain, bleeding, or anaemia. They usually appear as polypoid lesions and are located submucosally, making preoperative diagnosis by endoscopic biopsy difficult and unusual.4-6 Gastric carcinoids may be multiple, and Pestana et al.7 found six examples in 90 recorded cases; since then another seven patients with multiple tumours have been reported.5 [8] [9] [10] [11] [12] Carcinoid tumours are of neuroendocrine cell origin and in the stomach arise from enterochromaffin (EC) or enterochromaffin-like (ECL) Examination revealed a pale, well-nourished man with rheumatoid deformity of the hands, rheumatoid nodules and psoriasis. The liver was enlarged 4 cm, regular and soft, the spleen was just palpable. The remainder of the examination was entirely normal.
Investigations showed: haemoglobin 11.2 g/dl with a microcytic hypochromic blood film; ESR 117 mm/h. Liver function tests, isotopic and ultra-237 sound scanning of the liver, and liver biopsy were normal. At gastroscopy the stomach appeared atrophic with several small yellow sessile polypoid lesions approximately 1 cm in diameter high on the posterior wall. Multiple biopsies of these lesions and of the normal mucosa were taken. Histological examination showed chronic atrophic gastritis and the presence of a carcinoid tumour with invasion of muscularis mucosae (Fig. 1) . Urine 5-hydroxyindol acetic acid (HIAA) estimation was normal on two occasions. Serum gastrin levels were grossly raised at 2520 and 2500 pg/ml (normal 52-84 pg/ml). Calcitonin levels were normal. Serum pancreatic polypeptide, vasoactive intestinal peptide, calcitonin, growth hormone, and prolactin levels were normal.
At laparotomy the stomach appeared externally to be normal. There was no evidence of metastatic disease and the remainder of the viscera were normal. A total gastrectomy with oesophagojejunal anastomosis was performed. Postoperatively there were no complications and the patient was discharged well on the fourteenth day. He has been closely observed in outpatients and remains entirely asymptomatic with no evidence of tumour recurrence at 18 months.
PATHOLOGY
The gastrectomy specimen was characterised by the presence of congested finely granular mucosa in the body of the stomach, with virtual absence of rugal folds. Six separate sessile tumours, the largest of which was 8 mm in diameter, were identified (Fig. 1) . Histologically, these were identical with the carcinoid tumour in one biopsy (Fig. 2) consisting of nests of small round cells showing little pleomorphism but with occasional acinus formation. Grimelius staining revealed abundant argyrophil granules in the tumour cells (Fig. 3) . Sections of gastric mucosa between the tumours (Fig. 4) showed chronic atrophic gastritis with intestinal metaplasia without the presence of parietal cells. Small nests of argyrophil-positive cells, similar to those in the tumour, were present throughout the mucosa, sometimes extending into the muscularis mucosae. Electron microscopy (Fig. 5) Patients with pernicious anaemia have markedly raised serum gastrin levels.25 Raised serum gastrin levels are also found in patients with chronic atrophic The physiological significance of the ECL cells in man is unknown, but there is good evidence that in the rat (and other animals) they synthesise and store histamine.29 Considerable evidence has been brought forward to suggest that the rate of histamine turnover is controlled by the serum gastrin concentration, and that gastrin controls the function of histamine-storing endocrine cells and their rate of proliferation.29 The Although gastric carcinoids are generally regarded as rare tumours, there are several reasons why they may, in fact, be more common than the literature suggests. There are only very subtle histological differences between undifferentiated gastric carcinoids and the more common gastric adenocarcinomas, and these differences are likely to be overlooked if the tumours are studied by ordinary histological means.2232 The majority of gastric carcinoids exhibit atypical cytological and histological patterns, compared with the more commonly diagnosed midgut carcinoids. The argyrophil and argentaffin stains traditionally used to identify carcinoids may be negative, and specialised histochemical and ultrastructural evaluation may be necessary to define the endocrine nature of these tumours.32 In a recent study, Rogers and Murphy33 found 10 previously undiagnosed carcinoids in a series of 140 gastric carcinomas; the five year survival of the carcinoids was six times that of the gastric adenocarcinomas. Accurate identification of gastric carcinoids is thus more than a purely academic exercise. Because of the much more indolent course of even advanced carcinoids, aggressive surgical resection should be strongly considered.
We suggest that carcinoid tumours may account for a part of the reported increased incidence of gastric carcinomas in patients with pernicious anaemia. Careful inspection of the non-tumorous mucosa in these patients might reveal ECL cell hyperplasia arising as a consequence of longstanding hypergastrinaemia.
